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Abstract of JP20031 58262 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device which is surely obtained through a certain method that 
is different from a conventional one to realize the gradient 
composition of a metal silicate for improving its interface with 
silicon in interface characteristics and its manufacturing 
method. 

SOLUTION: A semiconductor device is equipped with a 
silicon-containing semiconductor layer (10); an insulating layer 
(20) which is formed thereon and contains silicon (Si), oxygen 
(O), nitrogen (N), and metal element, and a conductive layer 
(30) formed thereon. The insulating layer (20) has a 
distribution of metal concentration in which metal 
concentration becomes lower at points closer to the 
semiconductor layer and higher at points closer to the 
conductive layer and a distribution of nitrogen concentration in 
which nitrogen concentration becomes higher at points closer 
to the semiconductor layer and lower at points closer to the 
conductive layer. 
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[005 3] 08 (a) tt, iHbxz.VA • i/>Jir- h 
(Bf2nm) /SiO, (2nm) ©fflH** v^" 

H3 o^tswr «:-&©** i o o o-ctsjjai/fcgo 

»rBfl|ji£g|TTEM&-C£>.&,, 

[0054] s/c. 0 8 (b) «. mffi<Dffimz, 

[0055]i8 (a) ftgtOft:*-* yT'iiKOtl^ 
CCW:. • r©rtSI»CZ r 0 2 

iftwc^teaiu/cti^cc«, ^©.t^^iS^tLfcz r 

0 2 tfrB*£<wM3*vr. Jtp^^o/cffifS©^^ 

«. *:#6HJ(Cj:^{i, *'J^'j3>cr)+t v^®3 0* 
*BU«ifi{c*»W 5S/ »J 3 > JR-*©K2«:|»±T -5 C <t (c 

z r o 2 ©jfjfiK^jtp±-rs^e>-c*si»jsn 

So SfcfcSfctC. ^jUn-^A • j/y^r- rJil 4*»6 
S i 0 2 vVrMl 2^©Jgm£tfc> * + » 7'JI 3 0 
(CtSi^l/ri-^A ©±*^©ffitJ(© it,>ofcS@ 
CCcfcoTfc. Z r0 2 ©*fm3ia*iffP$IJ3n?cC«!:*5Ji 

[005 6] §t. *H9itcist»-tl*. ^Sh5©^H 
[00 5 7] &mis<)ir- l-JI 1 4©F*3S|Hc£>£#>i;© 
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[0 05 8] H9{*, £Mis'J-ir- hJI 1 4^©^£© 

[005 9] g3R£^flnUfc£JIiS<'i;*-- rJll 4©F*3 
gptCfcO-Ctt. S i - NI&'&AWl&ZtiZtc&UlJmVi 
WMiSWmSlriZ. ##HlttC©ISGI*:*WIt/Cl,»S. 
S 8 CtRL /<:.£*>«:. AWS/U*-- hUl 4(CS3R«8S 

jnrr £ c t tc «t <3 . msiimk<D&m<Di§gL y-uyy-oi 
io *«J:»3li^>*»&*>©«:^b-r-5. 

[0 06 0] */c$e>«:. ^n^u^-ha 1 4^©m 
x©attDt*. tt-^130 * & ©33«&©tttt«*&« 

t»^i3 0i It©* y 'J 3 >CC#o > ( B ) 

flOU *»WfcfE-3T*«G«*ttbfc»&©. 
J13 0*^->';3>S^l 0-~-©#a>^i6WS:£. 
S I MS (Secondary Ion Mass Spectroscopy) (CcfcO 
frftLtc. *©**. ^^'Jfr-hJil 4(CfiBR*» 

20 >©^#te^s*s i /?>vcTK.my>sz>z. tzmmu 

[006 1 ] SfcCCr. RMQ9»©SBR©«S©^ 

fflij-cis<. a«i o©«r*<scs»ffi*wr4. cn 
«. I^MSHKCfe^r^-?^ 7rB i 2K:as»n - r-5>^© 
mtsmf >j t- vm 1 4 {csjjjn-rs^©a©asss5 

ffl©ai/>*S!fel/fc4>©t?*-5. 
[006 2] WT. C©aSiWtt*«COC»TI*att- 
4. 

30 [006 3] 'J>r-H14 tCg^©3SJp^T 5 

a*«. «*^p<j{c^3ns#js->y^- h®2 o*m 

. *>o* t -^ISO >; n >SS 1 0 -s©^: 
4„ c©ffffl***:l«(c»«t9i-r-6t. SfSiSg^'C 

^ts**c<k*ia*n>. *i%w©^«. cne>© 
sai*»ifc"rfc©T**. 

[0064] fiuccr, ^M~>y^-h*©^^?gK 

i, Ji*«:tS^P<g*5^L,-cmmW^tt©^b*!|i# 
[006 5] ttfrVC. S i 0 2 ©li-&«:^ft]-C*-S|g 

m&mo±mx \ 5M^-%ge-c*-s>„ — #H'>y 

ir- h©J»^ii. ^3RtSS©±IE« 1 5H^-%<k 0 

ttzt, s i on©*!^©^^^. &&<o&m-mm 

50 ^«#JSCTS^r* <o , c©J;^^ijig^^trRl**e^ 
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[0 0 6 6] h«:*ilr2>&mmtoS.<D&& 

«. te«fc^3M^%~2 0M^%©t5ffl(c*«3. S£ot 
> U 3 1 0 2 7 JK*-9fiBStt:& £ 

ct, p&s i o 2 3>?gs^3 on-?-^* 
0 . c ntc*t L r ^Jra L 5 5«JfHftS©±na»±a©*a 
< i si^Tiict^atai. *^Bjtcteti-c 

fflC»**BU^y*— Mil 4«C»ttir*Ci*if|=3h4 
SfHsgKtt. fc<fc^5Jl^%~ 1 4IM^%©g6H£& 
•3 . S i O, ji v -J y m 1 2 ^©gStf^iggJ: *) fcHJ 

[0 0 6 7 ] Ttttofc. #&HJ©#JI^';*-- HJ1©« 
it. tJjt^CCfcC^-C. g3R8Sfln©3S)SS:£:*&Bfaf 3 

ttSfc&©^i^#w«;K©«fc5ft *>©■?*£. -rfr 
mi o t<Dwmtti&v\tmm&&&ft*miciet< . &m 

[0068] SfcCCT, *»9SflWHJS*ffi«CUfc*J 
t,\ S i 0 2 &&<,>W:S i ON^6^-5>^* v V tM 1 2 

©Mi§^a«:fie ut+t'j 7"js 3 o £itif8 o , jRos-r 

£LfcgfSitt*©#^£*£<^*;5C£W:«ft<.>. *© 
fSStLt. H9K:*l/fcJ:5«:. £^lttgttg©«ft 

[006 9] CCD J: 9 aifiR©»fM*©«*#*Ptt. © 

[007 0] 3T, ^Hjictet^rti. ^)S'>'J-y-h 
JS 1 4 ©±T£;-i ? 7 r Btc J: 0 ^ft^MttllMSfflfc 

[oo7i]iio«, c©#&*a-rei5S;@-c;fcs„ 

[007 2] "Tftt)^. ST. 010 (a) iC^bfccfc 

5tc. -><; 3>ifii o©±(t. »io/<»7rli 

2, HB1 4. f20A,7 T ll 6. + 

+ ^7*113 o*c©MS«:SJiTS. cct, f 1MI 
2©/b77il2, 16«. miti")=t>-frmtiM<t 
t/«;3>/j:<!;'K:<t0^3tx?>. £Jg->'J*— h 
■ hi*, t s/ y a > <t ©{t^Bj-c* o . «i-aia 

fiS» : m?rWT-&fc©f J;^,, 3e.it. ++ ;>7-)13 0 
«. ^mtt©ttf4ft£9»J&T&C ten 
[00 7 3] C©£ 5ftfflJl«j§£^l&Ufc^&©lI 
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12.1 6(ciSiw-c^JSi©l£t**^T5. 

ftK:. 0 1 0 ( b) {CSlbfcct-^C. ->'J^-H2 0 
©**ffJ5t?#JS©?«S*sfiAt *S J: 5 &&H7HK^ 

0 7 r A )\> Z> C t tfi pJtl i «c h . 

[0 07 4] ttcS^iC. #ffcBjft;:fol,>-t. ^MUVir 
-hJil 4*«fiW**Blil/-CB. ±jfb/c^JU=i- 
■)A (Zr). isy-VA (H f ) . (Ti) © 

ffetCfc. 2>*JU (Ta) . (A 1 ) . A 

s> <YK 7>*>(La), -fe'J^A (C 

10 e) *4l»tt*©fc©*±»^TfclTO©»**JJWfS 
•C#S„ H&fc^tf. Cti6<Djc*W. l»-Ttlfe. ^© 
^b^*S^ttMt^©ttsf^*siS<. Si0 2 itb 

{t*W*4l»B«saB»tt3SfSEtt«:«ti. ®Sttfe(g 
[007 5 ] — ^. *^(Ctel>t: . *t^§30© 

20 *sw^j-c$>^„ cn«. ^mmc*5^xa. *+v?m 
3 o 5r*wufc^©^ax?i©^iaas^ 1000 

[o o 7 6 ] *yt. cnhcDttmzmw&zmtztc 

PJA«. C©++ ^ 7'@3 0*^-©$*. FET© 
y- h^@«>€»(,Hi-€-©-g|J<fcb-Cffil^C<!:75i-C#-5 

[0 07 7 ] CC-C. +f?7l3 0iOtt"j3> • 
yibv^A (S iGe) tffll»4«^(c«:. <) 
30 ^-MHi^^AlGe) <t©Klfc£Hi*l|-r 
ZtclbK.. ^(D&WIC^'J n> (Si) imtSC 

[0 07 8]*fc. 7'®3 0<k^JS->>jy- h@ 

1 4 i©^B^©S i O z tiM&hmz, *t ;7'13 0 
ftis<)a> (S i) <DW&<<C%i.t>§m2*xZ>Ctti>h. 

ccon^mmt^m^^t. ami")*- h» i 4 <t 

635^-©+ t77l30«, n > ( S i ) K.J: 

[0079]—*. MlSFET©^t*Atl/T. 
40 ro-T^S iGej 4fflt,>SCt*tjfiSS3tlt:i»€)*<. 

«/S i Ge* + *Ai*©±©»ffi«6Hg|i©BI(C}» 
**). C©«t9ttt/«;3> (S i ) 

[0080] Ki»aufcJ:9(c, 2UHHJ©^4ffi^# 
50 BlS/y*-- hH©Wt«tticj:tia. «6*©*ttJ:«3fe 
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[0081] $ hvc&mis >; y- Yfrhv&mmmtt 

-h@30i+f^l3 0£©f?ffi'M©S i 0 2 ffl*f 

Jiacc»-5t,>T#jis"jy- KJS2 ooit»*aiJ{ciftSK 
ft*, cneo^sii, xmi-evm&ij&tez-oxm 

6ft£i*1#©4>©r*-5. 
[008 2] 

[»feW] fciT. **W4ffll>fcMI SFET (Metal- 
Insulator-Semi conductor FieldEffect Transistor) te 

[oo83]ii i «. *nmm<DM i s f e kdmw 
[o o 8 4 ] T&to%. ->u=3>Sffii ooiicti. y 

- r 3 0/ffi$4«J&&$!-> U r® 2 0©»Hfr 

6«t5M i snufcwBdssircoi. y-rH@30 
». y- h®m4 0icfRir)m&ft-c^z. *>v^>mfc 

l 0©*ffif*jfi«:tt. iSiSSK:T*««»*sJ£«3nfcan,> 
ttttftMl OA 4. &b»1MMMtl OBi, -»^u-9--< K 
1 OCAi, MI s^i»^L.-c^ti^nsaii^^c^ 
fissn-co*. *l-c. — #©an,»aiw«* 1 0 BOM 

[ 0 0 8 5 ] m 1 2 «. &9mW<DM I S F E T ©USB 

[00 8 6] |5I@£#!®Loo, *©«Ji35rtttC-3l>-C 

ttWT 4 i #T©in < -C* 4. 
[00 8 7] ifflK, 012 (a) tCj^L-ZeJ: *) IC. is 
■J 3 >S*£ 10±K;i ? 7 7ll2 ^rJF^JES-r &. JWtlft 

tc« > S-T. iffi£©IgCCj:«5 5RT#|Sf 1 l&tkUtci' 

0©«ffi©a«5»<l:«l**7--»M (HF) Sr£teSK:<fc 

u 3 >S1S l o ©astc~> a > <t©f?ffi#t4k:{ift 6 
tetSM^ » 7 t! (8JNHXB) 1 2 t ItMTS. 
^'^7S12tLttt, S i 0« M£. KMHtXgB 
7 0 0*C©^aic«t«3J?§^2 nmfiSJgU/c. 

[0088] ##s9i«:tew 'J77§i2 <o$mt L 

r«. S i 0 2 £>£1,>«S i ON*ig$l^. fcfcU 
S i ON£flJl> S i ON*©S^S«l 

«±©SHR*iJJSa 5 ft 4 4 «*©«?■$«« KiO^ 

^14©^b*s*-r4/cJt>r*4„ 

[00 89] Sfc. *l6BJtC*J^r«. ^j77»12 

«*a©#is cc «t o jr^-r 4 c i t * . i?®;-? 7 

7l(DffiI*SiLtB. f&SMb. fgMfb. T^Xv 
[ 0 0 9 0 ] *fc, ^7771 (tffltlHXft) 1 2 <D»S 
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«. 0. 5 nmtLh3 nmWT^iS LA>. 0. 5nm 
fet±£-$- 0. 5 nmfe{T©W®^' v7rJl?r 

r^JRS£«?rSW5BStC0 . 5 n mUTtct S i S«£ 

•5. 3 n mVCF i>m&li£, 3 n m©S i 0 2 fC^ili 
Vt&ftlLXttm'&m&S iO, ©2{g«:ft- 5 fc<»:t,T 
h, ^©S i 0 2 HyMWIXl. 5nmt*l ^©± 
SKc^Rf 'J y- r#±W#3ft£;$#£Bj©:£i£-r?«. 
10 s i o 2 &n.mm l . 5 n m©«;&#^iJtE&cft.2>fc«> 

T*4. 

[0 09 1 ] C©f&. 012 (b) tC^L-fc,}: -5 tc, :Kj 
— ttJd&DAHf Uy- hJB 1 4 77l (*7JJ8tK 
JS) 1 2©±iCif»-f CCTlt -0fil/T. i^l/ 

Z^yZVls-'/lCjzK). m2 2nm<Dis>l>zi~<7& ■ is 

1 0 0 9 2 ] teu *^tc*ji>-cssj!i©«c©xs 
20 tctec^-cB§^j-^©^n->i;y- hi 1 Atfotitth 
CiT*D, *©S!!jS^ffi4L-rw^^v *a©ffe«c 
fc, CVDfe 3K»ftiti:tf<0*S**IAH-r*C4*J'C* 

*. • . 

[0093] *fc. #n^>;y- h@ 1 4*©#^l?Sg 
« 3 m=F%ia±. 2 0 m*%&,T 1 1 3 m^-%«±*j 
i««:aft». ctuaT©*«ianrc«s i o 2 tc*t-r 
4tb^^rsj±^m* 3 +^Kt#6ft^c^ci*-c*4o * 

30 *) *>jfc«:#jsi/ y- H*>6©3&»m^b«rtfffi3!i*©* 
[0094] B§^i-tt)?£©#si> y- h @ 1 4 Z&lS. 

mcD&st&^lC? o-Ct>4. -Wilt. 

^i/=j^>j7A^-y * h4->'j3>^-y-^ h^fflCK 
40 » ^mm^t Lx<DT)^>/^M/mM<Dijxm 

mikXUmX*. 0%~5 0%©©H-C$WnI|i|-C*4 

m«W«Fl4©^b*^#.5fcJ?) > ^?S)KW15M^% 
JMTtcRB^f-SCi^a* Lt^. $fc. a3R8Btt)&BI^ 
i;y-hJll 4©fiRK^il/-C». CVD. ^S^ft 

z*mmLxt>&\,K 

[0 09 5] ^CtC. 012 (c) KSlL/fc.fcSK:. FE 

T©y- hms?:«*a4* + •? ym3 0 **®Lt#fc„ 
*^(cfec^-c« t * ■»> » 7i3 o©w*4<t LT. y- 

50 hSffit<JStO?:fflt^Ci*i-Ct, mt*->y3> 
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(Si). aXffrv-VMtG® (S i Ge) . 

> (T i ) , £>£;U (Ta) . £>y*?-> 
(W) . W?r> (Mo) <tdf©*Hfaa^«t*m>C 

[0 09 6] + f?7l3 0©)I5B, lOnmtLh* 

tc«cn*-e©*SFET©y- h^fiei o -cuius© 

0 nm~2 5 0 n mflKiirS C ttfmt LI". 
[0 0 9 7 ] C©&, 01 2 (d) K.m.LtcZ'ilC, h 

S3 O^fiDIt/ty- r*ffi*JI5fiRU LDD (Liqhtl 
y Doped Drain) f#ti£tt&ai>l£tt1Ki«l 0 B fcJBfiX 
U y- r®fiB©ISlja4 0£ffJfi£U l/*^fatC. V- 

x • f u ^ >ii Jisi ^atottttflUA i o a 

4. £©X*I©1HC. J£ffcJI10A. 10B©fM 
©HXIKc J;-jT, &J$&*4£18! i"n-H2 0*5f 
J£i*ft£„ C©fg. -f-'J-lf-r F 1 0C*Mt4Ci(C 

.to, ii i tcttfc h7>^^^*s^-rs. 

[0 09 8] CCTii— t?iJtLT. ->7'J13 0 if 

». i^siis i o o •c/^-cj^ai/fcatc, iooo-c 

■C^#fflS14't , 2 0#ia©^S*ff-?/c. C©j^Sfl 
Sfc <fc »> . BgiSj— Stffl/&©£:J1~> 'J dr- r ffl 1 4 *»6<r« 

iflfiRM^H^ U ir- hJI 2 0 JW&tKStl/c. 
[00 9 9 ] C CT&A!UiaK<tB#ia (■*— ?JWtJ/i 
9 h ) «. *#6MOli)««*^J«^y hJI 2 0©rt 

sp©^ji □ ^ r -c )v z&km-r z mm m - z -c * 

vjU/^i htcg^JUT. ^i'Udr-Hl 4©H 
/¥. 7 tI 1 2©ISW, £H-> (J*- hill 4F*gSR 

mis*)*- \-m2o<Dm&zmm?zct&-ci*2>. 
[oioo] ^6 a,. fflRKffl^*^^sfc8j>©isa 

7--^112 (d) t£mLtcffi&.mW<DBl£Xm<D 

gwcff 5©-ct«c< . si 2 (c) 6caufcy-hm 
e&jd8»©B»T?tT 5 c t «> prtfer-* s. c (om&ic 

«. ^©^©^Xe-C*Sffitfc?l^©^fSXfl©1J--v 
^i-; h £:%fg L T^JRi' U y— rB 1 4/^?7 
t@i 2©tait£*T^T*5<.i*g#&£. 
[0101] *HteW©M I SFETli, flSI4fflj££W 

t*£)s-> y y- his 2 o h«6ini& b-cma 
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^^^S^^rfflUtL/OO. SiO, ftg-Cl. 5nmJi( 
T©Mfe#f#<E>ftS„ «)tt*iL-t. ^1tR©-y-^ 
0. 1 Mm-y-fX©CMOS7vW*£$Jd^-£a«l 
T-i OTJlSl, £ fc©-e*s„ 

[0102] JJl±, A»W^e!l*b-p-P*^BJ©»5fe© 
»»fcoi»TiMi§b;fc. b*>U *»■»«*. ±i£Utc& 

[0i03]m«, r^>^*£©1fi*K:-x>-cfe. 

[ 0 1 0 4 ] h-7>^^5»©SSPSr«ES-r€)«- 

[0105] 36tC. =R<*^i OX^LtcM 

I SFETf r >'->V^tC|5gS3n-5.fc©r«^<. -€•©{& 

4iJ/'j*-n/s io 2 ®/±gB^';i/'j=i>m© 

fiKIM#jtt-C^JSi«g©?5l>J: -5 *^S^*WrS 4 
[0106] 

X&mtStlZ S i 6 2 1 . 5 n m©£0r> 'J 

^•3. sssiffl-y-^x©^, <s?«m^©cmos- l 
•3 . ^©^*±©x y h ^. 

©«i^fg-c**. 

[H2] uomt i,r<m*<D¥m#mm<Dm&%mi 

40 im3] **[HcDWt*tto*XS«:*»w s#nisa© 

[04 ] +tf7i3 o©{^4ittBj-r^/c»©m:ia 

[05 ] * + 7"@3 0©**mc J:S^Sl7c*©i£tJt© 
[06] 05 (b) ©-y->-7'jb«:*jt,»-c. ^N-7->i;A© 
[07] ^7C^©fflWRSi=&F'J^^»r®^Kr* 
50 [08] a)«. y;l3i^A'i/'jy-h (|gJ¥2n 
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mJ/SiO, (2nm) ^"83 0*18: 

tf-ffc^©* $ i o o o'c-emn&mistc&omwffi&z 

3k~f T E Mfife"C£> *) . (b)«. 0iOiI?:, 

y n >©* 0 £KWfc&k:JSi^SUc&©»i 

[H9 ] ^H^';-^- h8 1 4^.CD^©^JJD©W^8tC 

«fc 4^rc^«a^w©ai»»*3W-«stHr * 4. 

[ill] *&W<Dmtm<DM I SF ET©»rffitij££ 

[012] -frmwommoM isfe T©ggflgfj£# 



10 



2003-158262 
18 



1 0 i"Ja>«S 

1 0 A, 1 0 B tttfttttt 

1 oc -y-yiM f 

1 0 D 9-+*)\/ffiffl 
12 ^-;77l 
1 4 ^M^'J -!r- h8 
16 ^?7t 8 

20 ffi^fflfiS^js^yy- f-a 
30 (gmtta. y-n 

3 0 6HS".;*— FB 

4 0 hfflijlg 



(a) 



[HI] 



30 
It***: 



(b) 




(a) 




10 



30 
20 

IfcXglCjSlvc 




30 
120 

tarn®- it 

^-10 



[H9] 



10 Sigffi 




1 1 ] 



30 



40 



20 



10c 



-1 




1DB 

10A 
V 10 



5d 



BEST AVAILABLE COPY 



• 



(11) 



1 



200 3- 1 58 26 2 



[H3] [04] 




[H 1 0 ) 



(a) 



1 2) 



30 

16 
14 



(a) 



12 (b) t 

io 



~2r^ 12 

^k^l2 




(c) 



(d) 



-30 
^14 

✓ 12 



__2^10 




10D 
JOB 



BEST AVAILABLE CO?^ 



m 

(12) 



• 

ftH 2003-158262 



[05] 




BEST AVAILABLE COPV 




(13) ttm 2 0 0 3 - 1 5 8 2 6 2 

IM6] 






1.5nm 

•< > 


1.5nm 




1 


i 








« 










- -• 



~ i 1 r- 

1 2 3 



Position 



BEST AVAILABLE COPY 




«*EST AVAILABLE COPY 




(72)#KJJ* W*£ F£-A(##) 5F083 EP17 

n&)mtm*tiw*mrtemm8m& sfioi ba42 bdo? 



5F140 MOO BAOl BD04 BD13 BD15 

BD16 BD17 BEOS BE07 BE08 

BE09 BEIO BE17 BFOl BF04 

BF07 BG08 BG28 BG30 BH15 



BEST AVAILABLE COPY 



